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2 0.1405 6 0.0091 10 0.0022 14 0.0014 18 0.0008
3 0.0481 7 0.0064 11 0.0024 15 0.0012 19 0.0007
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j=3 —46.5482 1.0033 0.9988 5.21 7526.82 1
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AHY =a+bAH, +cPEIR)

j R? s F R%., Sev n
a b c
2 —-24.8020 1.0062 0 0.9993 4.44 12622.45 0.9988 6.04 11
3 151.6131 1.0096 - 82.6132 0.9977 6.13 3974.48 0.9968 7.37 21
4 124.1329 1.0204 —78.2520 0.9967 7.28 3760.94 0.9952 8.82 28
5 65.3105 1.0081 -63.1115 0.9962 7.00 2229.58 0.9918 10.60 20
6 0 1.0038 —43.3097 0.9993 7.54 6087.65 0.9957 11.07 10
7 -96.6994 0.9911 —-12.8496 0.9994 5.14 4462.46 0.9987 7.99 8
8 87.2566 0.9738 -96.8151 0.9998 2.88 5422.82 0.9986 8.97 5
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F5 PIREEE R AR bR HE BE R AL s R 25 H 2 40
j 75 e LA A AHS, PEI(R) AH T AHY .

1 CH,Br Br 235.4 2.0411 235.4 -
2 CH:Cl cl ~81.9 2.0411 ~81.9 -
3 CH;F F -236.2 2.0411 -236.2Y -
4 CHil I 14.4 2.0411 14.4 -
5 CH;NO, NO, 743 2.0411 743" -

‘ 6 CH,CN CN 74 2.0411 74 -

j=1 7 CH,NH, NH, 225 2.0411 225 -
8 CH,COOH COOH 4322 2.0411 4322 -
9 CH;CHO CHO ~166.2 2.0411 ~166.2 -
10 CH,OH OH 201 2.0411 ~201 -
11 CH,SH SH 229 2.0411 229 -
12 CH;NC NC 163.5 2.0411 163.5 -
13 CH,CH,Br Br 35.4 2.2909 ~61.9 ~60.4
14 CH,CH,CI cl ~81.9 2.2909 ~112.1 ~107.2
15 CH,CH,l I 14.4 2.2909 8.1 ~10.3
16 CH,CH,NO, NO, ~743 2.2909 ~103.8 -99.6
17 CH,CH,CN CN 74 2.2909 517 497

i=2 18 CH,CH,NH, NH, 225 2.2909 475 474
19 CH,CH,COOH COOH 4322 2.2909 4557 —459.7
20 CH,CH,CHO CHO ~166.2 2.2909 ~185.6 ~192.0
21 CH;CH,OH OH —201 2.2909 2348 2271
2 CH:CH,SH SH 229 2.2909 —46.1 4738
23 CH;CH,NC NC 163.5 2.2909 141.7 139.7
24 CH,(CH,),Br Br 235.4 2.3905 87 81.6
25 CH-CHBrCH, Br 235.4 2.5407 -99.4 ~94.0
26 CH,(CH,)Cl cl —81.9 2.3905 ~1319 ~128.6
27 CH,CHCICH, cl ~81.9 2.5407 ~144.9 ~141.0
28 CH3(CH,),F F 22362 2.3905 -285.9 2843
29 CH,CHFCH, F 22362 2.5407 22935 -296.7
30 CH5(CHy),1 I 14.4 2.3905 -30 313
31 CH,CHICH, I 14.4 2.5407 —403 437
32 CH3(CH,),NO, NO, 743 2.3905 ~1243 ~120.9
33 CH,CH(NO,)CH, NO, 743 2.5407 ~138.9 ~1333

j=3 34 CH,(CH,),CN CN 74 2.3905 33.6 288
35 CH;CH(CN)CH; CN 74 2.5407 23.4 16.4
36 CH(CH,),NH, NH, 225 2.3905 -70.1 ~68.6
37 CH,CH(NH,)CH, NH, 205 2.5407 -83.7 -81.0
38 CH;(CH,),COOH COOH 4322 2.3905 4759 4822
39 CH;(CH,),CHO CHO ~166.2 2.3905 2204.8 2137
40 CH,CH(CHO)CH; CHO ~166.2 2.5407 2157 ~226.1
41 CH(CH,),OH OH —201 2.3905 ~256 ¢ 2488
42 CH,CH(OH)CHj OH 201 2.5407 272.8° ~261.2
43 CH3(CH,),SH SH 229 2.3905 ~67.8 ~69.0
44 CH,CH(SH)CH, SH 229 2.5407 ~76.2 814
45 CH,(CHa);Br Br 35.4 2.4438 ~107.1 ~103.2
46 CH;CH,CHBrCH, Br 235.4 2.6403 ~120.3 ~118.6
47 (CH,),CBr Br _35.4 2.7905 ~132.4 ~130.4

I=t g CH3(CH,)Cl cl ~81.9 2.4438 _154.4 ~150.7
49 CH;CH,CHCICH; cl ~81.9 2.6403 ~161.1 ~166.0
50 (CH,),CHCH,CI cl ~81.9 2.4901 ~159.3 ~1543
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i e =) AR 2L AHS, PEI(R) AH, AH
51 (CH;);CCl Cl —-81.9 2.7905 -182.2 -177.8
52 (CH3)5CI I 14.4 2.7905 -72.1 -79.5
53 CH;(CH,);NO, NO, -74.3 2.4438 -143.9 ~142.9
54 CH;CH,CH(CH;)NO, NO, -743 2.6403 -163.9" -158.3
55 (CH;);CNO, NO, -74.3 2.7905 -177.1 -170.0
56 CH;(CH,);CN CN 74 2.4438 10.5 8.4
57 (CH;);CCN CN 74 2.7905 -2.3 -18.7
58 CH;(CH,);NH, NH, 225 2.4438 -91.9 -90.1
59 CH;CH,CH(CH;)NH, NH, 225 2.6403 -104.6 -105.4
60 (CH;),CHCH,NH, NH, -22.5 2.4901 -98.62 9 -93.7
. 61 (CH;);CNH, NH, 225 2.7905 -121 -117.2
j=4 62 CH;(CH,):COOH COOH -432.2 2.4438 —491.9 -508.1
63 (CH;),CHCH,COOH COOH -432.2 2.4901 -510 -511.7
64 CH;(CH,);CHO CHO -166.2 2.4438 -228.4 -236.7
65 CH;(CH,);0H OH -201 2.4438 -274.9 —272.2
66 CH;CH,CH(OH)CH; OH -201 2.6403 -292.8 -287.6
67 (CH;),CHCH,OH OH -201 2.4901 -283.8 -275.8
68 (CH;);COH OH -201 2.7905 -312.5 -299.3
69 CH;(CH,);SH SH -229 2.4438 -88 -90.5
70 CH,CH,CH(SH)CH; SH -229 2.6403 -96.9 -105.8
71 (CH;),CHCH,SH SH -229 2.4901 -97.3 -94.1
72 (CH;);CSH SH -229 2.7905 -109.6 -117.6
73 CH;(CH,),Br Br -354 2.4770 -128.9 -126.7
74 CH;(CH,),Cl Cl —-81.9 2.4770 -174.9 -173.6
75 (CH;),CH(CH,),Cl Cl —-81.9 2.4971 -179.7 -174.8
76 CH;CH,CCI(CH3), Cl -81.9 2.8901 —-202.2 -199.7
77 (CH;),CHCHCICH; Cl -81.9 2.7399 -185.1 -190.2
78 CH;(CH,),NO, NO, -743 2.4770 —164.4 -165.9
79 CH;(CH,),COOH COOH —432.2 2.4770 -511.9 -526.7
80 CH;(CH,),0H OH -201 2.4770 -294.6 -293.7
81 CH;(CH,),CH(OH)CH; OH -201 2.6671 -311 -305.6
. 82 CH,CH,CH(OH)CH,CH; OH -201 2.7399 -314.9 -310.2
j=3 83 CH;CH,CH(CH;)CH,OH OH -201 2.5434 -301.4 -297.8
84 (CH;),CH(CH,),0H OH -201 2.4971 -300.7 -294.9
85 CH;CH,C(OH)(CHs), OH -201 2.8901 -329.3 -319.7
86 (CH;),CHCH(OH)CH, OH -201 2.7399 -313.5 -310.2
87 CH;(CH,),SH SH -229 2.4770 -110 —114.1
88 CH;CH,CH(CH3)CH,SH SH -229 2.5434 -114.9 -118.3
89 (CH;),CH(CH,),SH SH -229 2.4971 -114.9 —115.4
90 CH,CH,C(SH)(CH3), SH -229 2.8901 -127.1 -140.2
91 (CH;),CHCH(SH)CH; SH -229 2.7399 -121.3 -130.7
92 (CH;);CCH,SH SH -229 2.5896 -129 -121.2
93 CH;(CH,)sBr Br -354 2.4998 —148.3 -143.8
94 CH;(CH,);CHCICH; Cl —-81.9 2.7269 -204.3 -200.3
95 CH;(CH,);sCN CN 74 2.4998 -31 -34.0
96 CH;(CH,)sCOOH COOH -432.2 2.4998 -536.2 —542.1
. 97 CH;(CH,);sCHO CHO -166.2 2.4998 -263.8 -275.1
j=6 98 CH;(CH,)sOH OH -201 2.4998 -315.9 -310.0
99 CH;(CH,);CH(OH)CH; OH -201 2.7269 -333.5 -319.9
100 CH;(CH,)sSH SH -229 2.4998 -129.9 -131.3
101 CH;(CH,),C(SH)(CHa), SH -229 2.9434 —148.3 -150.5
102 (CH;),CHC(SH) (CH3), SH 229 2.9897 —147.9 —152.5
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2L(RS)

; e e AR AHS, PEI(R) AH AH
103 CH;(CH;)6Br Br -354 2.5162 -167.8 -164.1
104 CH;(CH,)sCN CN 74 2.5162 -50.5 -55.7

105 CH;(CH,)sCOOH COOH —432.2 2.5162 -554.3 -557.4

=7 106 CHj;(CH,);CH(C,H5)COOH COOH —432.2 2.8265 -559.5 -561.4
107 CH;(CH,)sCHO CHO -166.2 2.5162 -291.9 -293.7

108 CH;(CH,);CH(C,H5)CHO CHO -166.2 2.8265 -299.6 -297.7

109 CHj;(CH,)sOH OH -201 2.5162 -336.5 -328.2

110 CHj;3(CH,)sSH SH -22.9 2.5162 -149.9 -151.7

111 CH;(CH,);Br Br -354 2.5287 -189.3 -192.0

112 CH;(CH,),Cl Cl -81.9 2.5287 -238.9 -237.3

j=8 113 CH;(CH,);COOH COOH —432.2 2.5287 -577.3 -578.4
114 CHj;(CH,),OH OH -201 2.5287 -355.6 -353.3

115 CH;(CH,);CH(C,Hs5)CH,OH OH -201 2.6527 -365.3 -365.3

* BRbiika boc, dif A H,  BARCIAN, HARI0 A H, 0K B SCERI26]; a)2k B SCHRI271H ] G3MP2 TH5L ¥ 45 R b)>k H SCHR28]; ¢
2k H SCHR[29]; d)k H SCHR[30]

MU, 2 4 R BRI PE REAR SCRL I n] D F I AUk
e AR AR AE BE R 2B S R A SR A O TR

3.2 RURARBERE FIR AL B RE AR L LR

N HE— 2 PR TR R A 1) # ERIT 4k g 22 A0 K
PR AIATPE, ARSI B A R BR P Fi 1 fE(TP)
AR EAT TR, BT j = 5~10 ARSI 2

T CH;CH,CH,NC, PRIt b 5 e i j=3, P LA n fid4is
£ 4 PN A HY ) = 151.6131 + 1.0096
AH? 1) —82.6132PEIR)H I A HP=119.2 kJ mol ™.
DL, SRR R CHLX (24 AL HE
R, HREAE X-(CHy),~H X—FR5MLEY T
H— G A RS, BRI SeM R 4 iy

AHygy=a+bAHy, +cPEIRMEL CHXWERIE oy mege o p 4 A M09 0 T 54, RE RSB
AH o, RRJGPHEHR 4 PAIRII BTN X-(CHo)— MRS, BRISEASCH R j = 2~4 S EFR G 48 ) k)

ffy IPPOEA TSR

FRAE K (4% j = 2~4 & BRSSP 0F 5 12-56)
(LB e L R P AR, B IPy= a + b IPg) +
cPEI(R). #AHI REULNERESHI 5 T4 7, AT
PR e [ RR P IR L B e TP i 52 R R E AR I
Xohh B B RE IR AR DT ik, JF HLLLIP o) M1 PEI(R) RERL LT

H AR5 e A H, . Bkl i, 4% F #k
W THERT AT DU A -TEBEOR AR, wT LU ok A &%
PRk 5 5 v rh AE DL e ) AL, Bt A, A AL IR Bk
WIS ATHLIR R Y07 1A AT DL G5 A - REAH AT
FUF AR AT SCELAH AR 78 K PR ST 5 7.
A 4 P Sz R Ry, JRATTE T T B8 4k

BPILAIMA A 12 A B RS R R AR b B IR A2
s, WK 6. HI TR SCER26] P R A FIX 12 MEA
W A HS S8 AE, M EAMIRIIER 5 F, &
BAHHTER 4 hSBER . AT HER[27, 29,
31~32) A 3 T v LR T BRI 12 A
AW A RS, AR NS (AHY ), SRS
A HS R, P Z IR Z /N T 10 kI/mol.

" mcalc.
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R 6 R 4 P IRLITIINE 4 SRR I AN BRUE B R AL
Fe &) A AIH::(I) PEI(R) Aan(?rcf. ArHl(:culc,
-270.8?
1 CH;CH,F F —236.2 2.2909 5766 -262.5
2 CH;(CH,);F F -236.2 2.4438 -312.3? -308.1
3 CH;CH,CHFCH; F -236.2 2.6403 -333.4Y 3235
4 (CH;),CHCH,F F —236.2 2.4901 -319.3% -311.7
5 CH;CH,CH(CH;)CN CN 74 2.6403 249 -7.0
6 (CH;),CHCH,CHO CHO ~166.2 2.4901 —234.17 -240.3
7 CH;(CH,),CHO CHO ~166.2 2.4770 —248.17 -258.6
_ a)
8 CH;(CH,)sCHO CHO ~166.2 2.4998 _322'36) -275.1
-1352°
9 CH;(CH,)sNH, NH, -225 2.4998 338" ~130.9
-176.5?
10 CH;(CH,);SH SH -22.9 2.5287 702 ~179.9
-290.6
11 CH;(CH,);CHO CHO ~166.2 2.5162 591.6Y -293.8
_ )
12 CH;(CH,),CHO CHO ~166.2 2.5287 j} ;2 » -319.4
a)>k A SCHR[271H G3MP2 #5145 B b)ok [ SCRR[31]; ¢) ok A SCHk[29]
£7  PEAGTE Y X-(CHy)-H B REIP, e V)R E B Al H A Y
IPj=a + b IP.,+ cPEI(R
j 9=4 w* cPEIR) R s F R, Sev n
a b c
2 0.8260 0.9007 0 0.9901 0.09 800.32 0.9846  0.12 10
3 1.3553 0.8727 -0.1854 0.9661 0.11 156.55 0.9466  0.14 14
4 2.6293 0.8100 —0.4765 0.9634 0.15 236.84 0.9504  0.17 21
R 8 IELE IR I B RER S5 1 S 5L
j 5 %L HUAR 3% 1P PEI(R) 1Py IP .
1 CH;Br Br 10.541 2.0411 10.541 -
2 CH;Cl cl 11.22 2.0411 11.22 -
3 CH,F F 12.47 2.0411 12.47 -
4 CHil I 9.538 2.0411 9.538 -
5 CH;NO, NO, 11.08 2.0411 11.08 -
j=1 6 CH;CN CN 12.2 2.0411 12.2 -
7 CH;NH, NH, 8.8 2.0411 8.8 -
8 CH;COOH COOH 10.65 2.0411 10.65 -
9 CH;CHO CHO 10.229 2.0411 10.229 -
10 CH;OH OH 10.85 2.0411 10.85 -
11 CH;SH SH 9.44 2.0411 9.44 -
12 CH;CH,Br Br 10.541 2.2909 10.29 10.32
13 CH;CH,Cl1 cl 11.22 2.2909 10.98 10.93
14 CH;CH,I I 9.538 2.2909 9.349 9.42
15 CH;CH,NO, NO, 11.08 2.2909 10.88 10.81
s 16 CH;CH,CN CN 12.2 2.2909 11.84 11.81
/= 17 CH;CH,NH, NH, 8.8 2.2909 8.86 8.75
18 CH;CH,COOH COOH 10.65 2.2909 10.525 10.42
19 CH;CH,CHO CHO 10.229 2.2909 9.96 10.04
20 CH;CH,OH OH 10.85 2.2909 10.43 10.60
21 CH;CH,SH SH 9.44 2.2909 9.31 9.33
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2 (K8)

j 75 &Y AL 1P PEI(R) 1P, TPy,
22 CH;CH,CH,Br Br 10.541 2.3905 10.18 10.11
23 CH;CHBICH; Br 10.541 2.5407 10.1 10.08
24 CH;CH,CH,Cl cl 11.22 2.3905 10.81 10.70
25 CH;CHCICH; Cl 11.22 2.5407 10.79 10.68

26 CH;CH,CH,I I 9.538 2.3905 9.25 9.24

27 CH;CHICH; I 9.538 2.5407 9.19 9.21

. 28 CH;CH,CH,COOH COOH 10.65 2.3905 10.17 10.21
=3 29 (CH3),CHCOOH COOH 10.65 2.5407 10.33 10.18
30 CH;CH,CH,CHO CHO 10.229 2.3905 9.84 9.84

31 CH;CH(CHO)CH, CHO 10.229 2.5407 9.71 9.81
32 CH;CH,CH,OH OH 10.85 2.3905 10.18 10.38
33 CH;CHOHCH; OH 10.85 2.5407 10.17 10.35

34 CH;CH,CH,SH SH 9.44 2.3905 9.2 9.15

35 CH,;CHSHCH; SH 9.44 2.5407 9.145 9.12

36 CH;CH,CHBrCH; Br 10.541 2.6403 10.01 9.91

37 BrCH,CH(CH), Br 10.541 2.4901 10.09 9.98

38 (CH;);CBr Br 10.541 2.7905 9.92 9.84
39 CH;CH,CH,CH,CI Cl 11.22 2.4438 10.67 10.55
40 CH;CH,CHCICH; Cl 11.22 2.6403 10.53 10.46
41 (CH3),CHCH,CI Cl 11.22 2.4901 10.73 10.53
42 (CH;);CCl Cl 11.22 2.7905 10.61 10.39

43 CH;CH,CH,CH,I I 9.538 2.4438 9.23 9.19

44 CH;CHICH,CH; I 9.538 2.6403 9.1 9.10

45 ICH,CH(CHs), I 9.538 2.4901 9.19 9.17

j=4 46 CH;CH,CH,CH,NH, NH, 8.8 2.4438 8.7 8.59
47 CH;CH,CHNH,CHj NH, 8.8 2.6403 8.46 8.50

48 (CH;),CHCH,NH, NH, 8.8 2.4901 8.5 8.57

49 (CH3);CNH, NH, 8.8 2.7905 8.46 8.43

50 CH;CH,CH,CH,CHO CHO 10.229 2.4438 9.74 9.75

51 (CH3);CCHO CHO 10.229 2.7905 9.51 9.58

52 CH,CH,CH,CH,OH OH 10.85 2.4438 9.99 10.25
53 CH;CH,CHOHCHj OH 10.85 2.6403 9.88 10.16

54 (CH3),CHCH,OH OH 10.85 2.4901 10.02 10.23

55 (CH;);COH OH 10.85 27905 9.9 10.09

56 CH,CH,CH,CH,SH SH 9.44 2.4438 9.14 9.11
57 CH;CH;F F 12.47 2.2909 11.78 12.06
58 CH,CH,CH,F F 12.47 2.3905 113 11.79

59 CH,CHFCHj, F 12.47 2.5407 11.08 11.77

60 CH;CH,CH,NO, NO, 11.08 2.3905 10.81 10.58

61 CH;CHNO,CH; NO, 11.08 2.5407 10.71 10.55
~ 62 CH,CH,CH,CN CN 12.2 2.3905 11.2 11.56
i 63 CH;CHCNCHj CN 12.2 2.5407 113 11.53
i 64 CH;CH,CH,NH, NH, 8.8 2.3905 8.78 8.59
65 CH,CHNH,CH; NH, 8.8 2.5407 8.72 8.56
66 CH;CH,CH,CH,Br Br 10.541 2.4438 10.12 10.00

67 (CH3);CI I 9.538 2.7905 9.02 9.03

68 CH;CH,CHSHCH; SH 9.44 2.6403 9.1 9.02

69 (CH3),CHCH,SH SH 9.44 2.4901 9.12 9.09

70 (CH3);CSH SH 9.44 2.7905 9.03 8.95

* YK H SCHR[26).
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Concept of organic homo-rank compounds and change regularity of
enthalpy of formation and ionization potential of homo-rank
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Abstract: Novel concept system including organic homo-rank series, organic homo-rank compounds and organic
homo-rank isomers were proposed. Taking homo-rank compounds of mono-substituted alkanes X;-(CH,),-H (X;=F.

CI. Br. I. NO,. CN. NC. OH. NH,. SH. COOH. CHO)as example, their structure-property relationships against
gas-phase standard molar enthalpy of formation (A, H?) and ionization potential (IP) were investigated. Regression

models for enthalpy of formation of seven sets of homo-rank compounds with j = 2—8 and ionization potential of

three sets of homo-rank compounds with j = 2—4 were built as Aan?(j) =a+bA Hy, +cPEIR)andIP;=a+ bIP,

+ bPEI(R), respectively. This study indicates that a new structure-property relationship approach can be developed
from the perspective of organic homo-rank compounds, which is an independent and complementary approach with
that based on orgainc homolog compounds. The concept system proposed in this paper not only adds new theory and
concept to organic chemistry, but also opens up new perspectives for the study on structure-property change
regularity of organic compounds.

Keywords: organic homo-rank compounds, organic homo-rank series, mono-substituted alkane, enthalpy of
formation, ionization potential, structure-property relationship
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